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1. GEXERAL

A. purpose

1.01 This practice provides acceptance and immediate action transmission tests and limits for the various
voice grade special access channels (VG 1-VG 12), the Wide Area Telecommunications Service

(WATS) access line and the Feature-Group A switched access service. For purposes of this practice,
these circuits are referred to as channels. Although they are tariffed as switched access services, Feature-
Group A channels an included in this practice because they are used to furnish services that have tradi-
tionally been considered special service circuits. The acceptance and immediate action tests and limits
contained herein have been determined by the performance required for the type of service each channel
will provide. The acceptance and im.rnediate action tests and limits include both voice and voiceband data
parameters that should be tested for each channel. This practice also provides the acceptance and
immediate action tests and limits that apply to the optional C, data capability, and T-conditioning options
available with certain channels.

1.02 Whenever this practice is reissued, the reason for reissue will be given in this paragraph.

B. Application

1.03 These channels are provided by the Bell Operating Company for use by the Interexchange Carrier to
gain access to the end user in the local access and transport area (LATA). For hlultipoint Service

the links (End/Mid) are tested as 2 point channels. Voice grade channels are provided between:

●

●

●

●

●

●

●

●

●

An Interexchange Carrier point of termination (POT) within the LATA and an end user point of ter-
mination (POT) on the end user’s premises

the Interexchange Carrier POT and a Telephone Company central oflice

two htterexchange Carrier POTS

an End User POT and a Telephone Co. (TC) bridge (End Lin$)

two TC bridges (Mid Link)

IC POT and TC bridge (,Mid Link)

WATS access line channels extended from and End User POT to a Telephone Company central ofiice
that is equipped for Feature-Group C or D switched access service.

Feature group A channels extend from an Interexchange Carrier POT to the line side termination at a
Telephone Company end oflice.

Jurisdictionally Interstate Service (J IS) for IntraLATA end user to end user service that meets one of
the following criteria:

(1) Interstate intraLATA, where a LATA boundary crosses a state boundary

(2) Interstate Corridor service between, for example, a large city in one state and several counties in
another state sharing a community of interest

(3) International service outside the continental United States

(4) Contaminated services which are all intraLATA circuits that may carry interstate trafiic either
occasionally or predominately by being connected to interstate circuits.

PROPRIETARY – BELLCORE AXD AUTHORIZED CLIENTS OXLY
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C. Acceptance and Immediate Action Test Requirements and Limits (Tables A & B)

1.04 Acceptance tests are listed in Table A. These are defined as either billable or nonbillable when
requested by an Interexchange Carrier. Table B lists those transmission parameters that are tariffed

and require immediate action treatment.

1.05 Immediate action limits are the parameter values beyond which a channel is considered to be out of
limits and immediate corrective action is required. The immediate action limits are identical to the

tari.tl specflcations.

1.06 The acceptance test limit is the parameter limit that is allowable when cooperative acceptance testing
is conducted with an interexchange camier or customer. Although this limit is not included in the

tariff, it is covered under other documentation available to the interexchange carrier (i.e., TECHNICAL
REFERENCE TR-NPL-000335). This limit is sufficiently more stringent than the immediate action
limit to give the interexchange carrier the assurance that the service performance is not approaching the
immediate action limit.

PROPRIETARY - BELLCORE AND AUTHORIZED CLIEXTS ONLY
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Nasw

1.

2.

3.

4.

5.

TABLE A

ACCEPTANCE TEST REQUIREMENTS

(Notes 1 d 2)

VOICE GR&DE Cl

TEST VGS VG4 VG5 VGS 6,7,8
1,2,3 9,10,11

LOSS R R R R

SLOPE (Note 3) R
(:) (:) (:)

ATTENUATION NR NR NR NR
DISTORTION
(Note 3)

C MESSAGE NOISE
(% (% (:) (:)

C NOTCHED NOISE NA NA
(:) (:)

IMPULkE NOISE NA NA NR NR

ECHO CONTROL INR NA NR NR
(Note 4)

ENVELOPE DELAY NA NA NA NR
DISTORTION

INTERMODULATION
DISTORTION INA NA NA NR

PHASE JIITER INAINAINAI NR

=FwFC-MESSAGE NOISE NA NR NA NA

C)PERATIONAL
SIGNALING R NA NA R
(Note 5) VGS 7,8,9

kNNEL
VG12 I VGC I WAL

%

RRR

(:) (:) (:)

NR NR NR

+F
R

(% (!)

NR
(?) (!

NR NR NR

NR NR NR

NR NR NR

NRINRINR

=++=

NA NR NR

NR NR NR

NAINA/NA

Tbae tat rq~ti ●ppfy to both basis (nonditimcd) ●nd canditimaf (C, DA, a T) cbsmsb
R - Rquimd Tat ●t Cussorner mqucst (Non Biibk) Apptiabic Tsblc u in pembtsii. NR - Nm rcquitd, but a billable
Imtattbealmancf’ t rcqueat. NA - Not Apptiable.

Mb Slop! ●nd Atseoustian Di81arsion 8rc ●-k w#y# 10 masure cbsnnel frequency response (s mrkl parameter).
Set Table S for tit frequencies. Slope is dquate fm sceeptancc -U d is specikd as non.bihblc. At tbc customer
rqwt. Atseaustion Dis@tim is ●vailable as s bithbk tat.

S&m camml it nm appiiibk when bmb poirm$of tsrminstion me 4-wire. In whlitim, @o annml is t mquird test when tbe
impmd raum h at he Ed U- PDT for dfectiw 2.wim irmmishoptam isaderrd.

Wb= Af@k=bk (fief- BR 313-300-101)
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TABLE B

TARIFFED PARAMETERS
CONIMTIONED AND NON-CONDITIONED CHANNEIS

(See Note)

PAluMETER

LOSS ALL CHANNELS

FREQUENCY RESPONSE ALL CHANNELS
(3-TONE SLOPE OR ATTN. DIST)

C-MESSAGE NOISE ALL CHANNELS

C-NOTCHED NOISE

IMPULSE NOISE

VG5-12,VGC and
WATS ACCESS LINES

VG5-12, VGC and
WATS ACCESS LINES

ECHO CONTROL (IMP.BAL)

ENVELOPE DELAY DISTORTION

INTERMODULATION DISTORTION

PHASE JITTER

VGS 1,2,3,5,7,8,11,12,VGC
and WATS ACCESS LINES

VG6-12, VGC and
WATS ACCESS LINE

VG6-11, VGC and
WATS ACCESS LINES

VG6-11, VGC and
WATS ACCESS LINES

FREQUENCY SHIIT’ VG6-12, VGC and
WATS ACCESS LINES

SIGNAL-TO-C-MESSAGE NOISE VG4

Note Tariffedparametersfor Feature-GroupA channels are provided in Part 3 of this practice.
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D. Channel Configurations

1.07 Technical specifications refer to effective 2-wire and effective 4-wire transmission capability. The
channels provided by the Telephone Company typically contain a mix of facilities such as analog

carrier, digital carrier, single gauge metallic cable, mixed-gauge metallic cable, and subscriber loop carrier.
Art effective 2-wire channel may terminate in either a 2-wire or 4-wire interface (see Fig. 1). It may be
entirely 2-wire, such as a channel made up of entirely metallic cable, or the channel may contain a 4-wire
section such as a carrier facility with a 2-wire metallic cable extension. An effective 2-wire channel will
contain at least one 2-wire segment and its transmission performance is that of a 2-wire channel. With
effective 2-wire transmission, simultaneous transmission in both directions may be possible but ‘it is not
assured.

INTEREXCHANGE

CARRIER POT
END-USER/C:&RAL OFFICE

\

I

I

I 2-w
I 2-w
I

5

INTEREXCHANGE
CARRIER POT OR

END-USER~K&NTRAL OFFICE CENTRAL OFFICE”
\

I
I co
I

I

I 2-w
I

INTEREXCHANGE

END-USEWK;NTRAL OFFICE CARRIER POT

I
I
I
I
I 2-w
1

I I 4-w
Intermediate CO c

Note: See Figure 16 for Jurladlctlonally Interstate Channel Configurations.

Fig. 1- Typical Effective 2-Wire Channel Configuration
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I

}
ENDUSERPOT

I
I End Link”

I
2 Wire aBR%QE

I

INTEREXCHANQE
CARR;ERPOT

I Mid Unk”

I 2 Wire BR&QE

I

Mid Unk*
BR~ht 2 Wire BR%QE

“ intended Porl-Way Service

Pig. lA-Typleal Effectlvo 2-Wire Multlpoint Configurations
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INTEREXCHANGE
CENTRAL OFFICE CARRIER POT

o

2-w

END USER OR
CENTRAL OFFICE

4-w

INTEREXCHANGE
CARRIER POT

USED WITH WATS ACCESS LINE
CHANNELS

CENTRAL OFFICE
END USER

o
0

0

4-w 2-w

Note: See Figure 16 for Jurlsdlctlonelly Interstate Chennel ConflguratIons.

Fig, 2- Typical Effective 4-Wire Channel Conflguratlona
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1.08 An effective 4-wire channel may terminate in a 2-wire interface at the end user premises or central
office end but, the Interexchange Carrier end must be a 4-wire interface (see Fig.2). h effective 4-

wire channel is entirely 4-wire with no intermediate 2-wire segments. Its transmission performance is that
of a 4-wire channel. Effective 4-wire channels assure simultaneous transmission in both directions except
when the channel is terminated in a 2-wire interface.

Mld Unk
4 Wlro

BR~&3E BR&E

INTEREXCHANGE
CARRIER POT

Mld Unk
4 Wire

BR&E

END USER POT
/

End Unk
4 Wlra

BR&E

I J

c

END U>ER POT

End Link

BR&E

Fig. 2A - Typirmi Effective 4-Wire Muitipeint Configurations
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1.09

1.10

The method of implementing transmission on an effective 4-wire channel (whether the separation is
physical, time domain, or frequency domain) is at the discretion of the Telephone Company.

Analog and digital multiplexing at the Interexchange Carrier end is an option available with most
channels. At the Interexchange Carrier end, the channel is part of a DS- 1 or higher rate signal or

part of a group (or higher capacity) analog system. With this option, the stated limits apply to the derived
voice frequency (VF) channel as measured between the customer premises and the Interexchange Carrier
POT or between the central ofiice and the Interexchange Carrier POT. Parameters such as loss and noise
can be measured at a digital multiplex interface with digital test equipment but an analog multiplex signal
usually needs demultiplexing before measuring the voice frequency channel. ‘These measurements should
only be made on an exception basis when all other alternatives have been exhausted.

1.11 Table B lists the ttied parameters. Both slope and attenuation distortion are ways of measuring
frequency response. Usually, a slope measurement is made using three test frequencies (404 Hz and

2804 Hz referenced to 1004 Hz) for a quick test of the channel frequency response. An attenuation distor-
tion measurement uses frequencies spaced approximately every two-hundred Hertz apart throughout the
frequency band. This provides a more accurate picture of the channel frequency response. Attenuation
distortion measurements are necessary on most of the conditioned channels. These tests should be made
at both interfaces and in both directions of transmission. The test requirements specify whether a slope or
attenuation distortion measurement should be made and the channel must be within the stated limits at
all test frequencies. Table R lists the acceptance and immediate action limits for both attenuation distor-
tion and slope and Table S provides the test frequencies used for both.

1.12 All of the tariffed parameters listed in Table B must be supported. If a tarWed parameter does not
meet the immediate action limits, corrective action must be taken.

1.13 L’sually the transmit and receive levels are specified by the type of service but some transmission
levels are offered within allowable ranges (see TR-NPL-OO0335). The exaet levels should be stipu-

lated on the circuit layout card or WORD document. The usable frequency range for the channels dis-
cussed in this practice is nominally 304 to 3004 Hz.

2. LATA SPECIAL ACCESS CHANNEL DESCRIPTIONS

A. Voice Grade 1 (service Code LB)

General

2.01 Voice Grade 1 (VG 1) channels are suitable for the access segment of basic two-point nonswitched
voice circuits. Typical cotilgurations are shown in Figure 3.

2.02 A VG 1 channel extends from the End L’ser POT to an Interexchange Carrier POT. The
transmission interfaces are either 2- or 4-wire at each end. This channel will support effective 2-wire

or effective 4-wire transmission.

.AppIication

2.03 Voice Grade 1 is suitable for services such as:

● Overseas connecting facility

● Voice grade facility

● Access facility

● Alarm circuit

PROPRIETARY – BELLCORE AND AUTHORIZED CLIE\TS OXLY
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END USER
M1’EREXCNAN~E

POT CARRIER POT

2-w
r–l

--–-1 tc I
L--1

2-w
-–-–-r-1

Ilcl
-----L --1

co r-T
--–-l Ic I

L-J

–-–-r-1
4-W Ilcl

--–-L –-I

–--4--1
4-w Ilcl

--–-L –-I

Fig. 3- Typical Voice-Grade 1 Chmnel Conflguratlons

Acceptance and ImmesMate Action Tests -Voice Grade 1 (Table C)

2.04 Table C lists the acceptance and immediate action tests and descriptions.

TABLEC

A~ANCE AND IMMEDIATE ACTION TESTS FOR VOICE GRADE 1

I
PAMMFIX2 Acceptance LIMIT SMMEDIAIZ AC510N IJMfT

fse N@td

1. U3ss Meazsrre (and SWOSd) Meaeme (and reurrd)
1004 Hz loss. 1004 Hz Iom.
LfM~ s1.0 dB of EML IJMI’E _U.O dB of EML

SLOPE See Tabk R for timiss. See Tabk R for bits.

3. C- MFSSAGE NOISE See Table T for limits. See Tdie T for limits.

4. ECHO CONTROL See Tabk AA. See Tabk AA.
(Bilhbk)

5. OPERATIONAL SIGNALING BR313-300-101

Nose: Seth Slope and Attenuation Oistorrion ●re ways of msw-ing frequency tupcmsc (which k a tariffed parameter). Slope is
dcqultc far ●u?eptana restt d u spcified as I nm.billable tat. Attenuation Oktortion testing u svailable St tk customer
request but iI billable. See Tsbk S for the test frequencies to be used when tt$ting for Slop md Attenuation Dimrlim,
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B. Voice Grade 2(Service Code LC)

General

2.05 Voice Grade 2 (VG2) channels are suitable for the access segment of voice two-point private line
and switched special service circuits. For services such as FX that are switched at a Telephone

Company central ofiice, this channel is suitable for the station or “closed end” only. The “open end” of
an FX service is provided by switched access Feature-Group A channels. Typical configurations are
shown in Figure 4.

END USER POT INTEREXCNANOE

OR CENTRAL OFFICE CARRIER POT
-— --

I I 1- —— A

END U6ER POT

~–––-r--l

I 4-w I I IIc ,
~––––i____i

Fig. 4- Typical Voice-Grade 2 Channel Conflgumtlorm

2.06 A VG2 channel extends from the End User POT or Telephone Company central office where a
centrex switch is located, to the Interexchange Carrier POT. The transmission interface is 2- or 4-

wire at the End User POT, 2-wire at the Telephone Company central office, and 4-wire at the Interex-
change Carrier end. This channel will support effective 2-wire or effeetive 4-wire transmission.

Application

2.07 Voice Grade 2 is suitable for services such as:

●

●

●

●

●

●

●

●

●

●

●

Foreign Exchange Line (closed end)

Extension Service

Intercommunication Off-Premises Station Line

Long Distance Terminal Line

Off-Premises Station Line

Off- Premises Extension

Private Line Voice Circuit

Paging Circuit

Radio Land Line

Secretarial Line

Turret or ACD Line.

PROPRIETARY – BELLCORE ASD AUTHORIZED CLIENTS 0>’LY
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I

Acceptance and Immediate Action Tests - Voice Grade 2 (Table D)

2.08 Acceptance and Immediate Action tests for Voice Grade 2 channels are listed in Table D along with
descriptions and limits.

TABLE D

ACCEPTANCE AND IMMEDIATE ACI’ION TESTS FOR VOICE GRADE 2

PAMMETER ACCEPTANCE LtMIT IMMEDIATE ACTION LIMIT

(SeQNote)

1. LOss Measure (and record) Measure (and record)
1004 Hz loss. 1004 Hz 10ss.
LIM~ Y1.O dB of EML LIMI’U 31.5 dB of EML

2. SLOPE See Table R for limits See Table R for limits.

3. C- MESSAGE NOISE See Table T for limits. See Table T for limits.

4. ECHO CONTROL See Table AA. See Table AA.
(Billable)

5. OPERATIONAL SIGNALING BR313-3OO-1O1

Note Both Slope and Attenuation Distortion are ways of measuring frequency rc+onse (whichis a taril%dparameter). Slope is
adequatefor acccptanec tests and is specified as a non-billable teat. Attenuation Distortion testing is available at the customer
request but is billable. See Table S for the test frequencies to be used when tcating for Slope and Attenuation Dktortion.

C. Voice Grade 3 (Service Code LD)

General

2.09 Voice Grade 3 (VG3) channels are suitable for the access segnent of voice trunk-type circuits.
Typical conf@rations are shown in Figure 5.

PROPRIET.4RY – BELLCORE A\D AUTHORIZED CLIE\TS ONLY
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END USER POT INTEREXCHANGE
OR CENTRAL OFFICE CARRIER POT

END USER POT
OR CENTRAL OFFICE

END USER POT
I I 1-

——
1

k — —— d ,

4-W I
I

Ic ‘
——— — I II , L —— d

Fig. S - Typical Voice Grade 3 Channel Conflguratlona

2.10 A VG3 channel extends from the End User POT or Telephone Company central ofilce, where a
centrex switch is located, to the Interexchange Carrier POT. The transmission interface is 2- or 4-

wire at the End User POT, 2-wire at the central office and 4-wire at the Interexchange Carrier end. This
channel will support effective 2-wire or effective 4-wire transmission.

Application

2.11 Voice Grade 3 is suitable for service such as:

Forei~ Exchange Trunk (closed end)

Remote Attendant Trunk

Long Distance Trunk

Alternate Service

Tie Trunk

SSX Access Line

SSN Station Line

Local Off-Yetwork Access Line

SSS Tie Trunk

Turret or ACD Trunk

Off- Xetwork Equivalent Service

PROPRIETARY – BELLCORE AXD AUTHORIZED CLIE\”TS OSLY

See proprietary restrictions on title page.
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● Switched Access

● Station and Premise Connecting Facility.

Acceptance and Immediate Action Tests - Voice Grade 3 (Table E)

2.12 Table E contains a list of test parameters for Voice Grade 3 along with the test description and
limits.

TABLE E

ACCEPTANCE AND IMMEDIATE ACTION TESTS FOR VOICE GRADE 3

PMAMElxR ACCEPTANCE LIMIT IMMEDIATE ACTION LIMIT

1. LOSS Meaaure (and reeord) Measure (and record)
1004 Hz loss. 1004 Hz loss.
LINWR ~1.O dB of EML LIMIR _+l.5 dB of EML

2. SLOPE See Tabie R for limits. See Table R for limits.
(See Note)

3. C- MESSAGE NOISE See Table T See Table T
for limits. for Limits.

4. ECHO CONTROL See Table Z. See Table Z.
(Billable)

5. OPERATIONAL SIGNALING BR 313-300-101

Note: Both Slope and Attenuation Dutortion are ways of measuring frequency response (whichis a tariffedparameter). Slopeis
adequatefor acceptance teats and is specified as a non-billable teat. Attenuation Distortion testing is available at the customer
request but is billable. see Table S for the teat frequencies to be used when tcating for Slope and Attenuation Distortion.

PROPRIETARY – BELLCORE AND AUTHORIZED CLIE\TS O\LY

See proprietary restrictions on title page.
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D. Voice Grade 4 (Service Code LE)

General

2.13 Voice Grade 4 (VG4) is suitable for the access segment of specialized voice/tone circuits. This
service provides 2-way voice transmission and 1-way or 2-way transmission of control tones for

operating or monitoring the status of radio transceivers. This service was developed per government
specification S-11 42A. However, it is available to all customers. A typical cordiguration is shown in Fig-
ure 6.

END USER POT INTEREXCHANGE
CARRIER POT

I
———.
I——— ,

4-W I Ic I

I I———, I
I I 1- —— -1

Fig. 6- Typical Voice-Grade 4 Channel Configuration

2.14 A VG4 channel extends from the End User POT to the Interexchange Carrier POT. The
transmission interfaces are 4-wire at the End User and at the Interexchange Carrier end. This chan-

nel will support effective 4-wire transmission.

Application

2.15 Voice Grade 4 channels are suitable for use as part of the facilities required to provide FAA voice
plus control tone circuits under F&l spedlcation S-1142A. This service is now available to all cus-

tomers.

Acceptance and Immdlate Action Tests - Voice Grade 4 (Table F)

2.16 Table F contains the test parameters for Voice Grade 4 plus the test descriptions and limits

PROPRIETARY – BELLCORE AND AUTHORIZED CLIESTS OXLY

See proprietary restrictions on title page.
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TABLE F

ACCEPTANCE AND IMMEDL4TE ACTION TESTS FOR VOICE-GRADE 4

PARWEIXR ACCEPTANCE LIMIT IMMEDIATE ACTION LIMIT

(Notas 12&3)

1. LOss Measure (and reeord) Measure (and record)
1004 Hz loss. 1004 Hz loss.
LIMTR _*.5 dB of EML L~ ~1.O dB of EML

2. SLOPE See Table R for limits. See Table R for limits.

3. C- MESSAGE NOISE See Table T for limits. See Table T for limits.

4. SIGNAL TO C 44 dB referenced to -8 41 dB referenced to -8
MESSAGE NOISE dBmO holding tone from dBmO holding tone from
RATIO 304 to 2504 Hz. 304 to 2504 Hz.

(Billable) 24 dB referenced to -15 21 dB referenced to -15
dBmO holding tone from dBmO holding tone from
2604 to 3004 Hz. 2604 to 3004 Hz.

Notax

1.

2.

3.

BothSlopeand AttenuationDistortionarc waysof measuringfrequencyrcqonac (whichis a tariffedparameter). Slopeis
adcuuatefor acccotartce teats and is soccifkd as a non-billable test. Attenuation Distortion testing is available at the customer
rcqskatbut is biffable.see TableS f& tbe test frequencicato be used when testing for Slope and Attenuation Distortion.

Btible tests should be made only at the customers rcqueat as an acceptance test.

Signal to C mcaaage noise, although a tariffed item, is not expected to be measured except in a trouble condition.

E. Voice Grzde 5 (Serviee Code LF)

General

2.17 Voice Grade 5 (VG5) channels are suitable for the access segment of low-speed voice grade data
circuits. Typical cordigurations for Voice Grade 5 channels are shown in Figure 7.

PROPRIETARY – BELLCORE AND AUTHORIZED CLIE\TS ONLY

See proprietary restrictions on title page,
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END USER INTEREXCHANGE

POT CARRIER POT

2-w r–7
–––-1 Ic I

L–-1

2-w ––––-r-1
Ilcl

“–––-L--I

co r–7
–––-1 Ic I

L–-1

–––-r-1
4-w Ilcl

––––L_-l

–––-r-1
4-w Ilcl

––––L–J

Pig. 7- Typical Voice-Qrmde 5 Channel configurations

2.18 A VG5 channel extends from the End User POT to the Interexchange Carrier POT. The
transmission interfaces are 2- or 4-wire at the End User and at the Interexchange Carrier end. This

channel will support effective 2-wire or effective 4-wire transmission.

Application

2.19 Voice Grade 5 channels are suitable for services such as:

● Protective Alarm

● DATA PHONEOl Select-A-Station.

Acceptance and Immediate Action Tests - Voiec Grade 5 (Table G)

2.20 Table G contains the test parameters, test descriptions, and limits for Voice Grade 5 channels
without C-conditioning.

Note: See Table X (Part 1) for tests on channels requiring optional
(Parts 2 and 3) lists the limits for the optional Improved Attenuation
Envelope Delay Distortion.

DATAPHO SE is a registered trademark of AT&T.

C-conditioning. Table X
Distortion and Improved

PROPRIETARY – BELLCORE AND AUTHORIZED CLIEXTS OXLY

See proprietary restrictions on tnle page.
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TABLE C

ACCE~ANCE AND IMMEDIATE ACTION TESTS FOR VOICE-GRADE 5

WITHOUT OPTIONAL CONDITIONING

PAMMETER ACCEPTANCE LIMIT IMMEDIATE ACI’ION LJMIT

(Notaa l~&3)

1. m Measure (and record) Measure (and record)
1004 Hz loss. 1004 Hz low.
~ &l.O dB of EML LIMIT: _+l.5 dB of EML

2. SLOPE See Table R for limits. See Table R for limits.

3. C- MESSAGE NOISE See Table T for Iimita. See Table T for limits.

4. C-NOTCHED NOISE 28 dB Minimum S/N Ratio 26 dB Minimum SIN Ratio
(-13 dBmo holding tone) or Maximum 49 dBrncO or Maximum 51 dBrncO

5. IMPULSE NOISE _a5 counts in 15 ~15 counts in 15
(Billable) minutes @ 65 dhtco minutes @ 67 dBrncO

6. ECHO CONTROL See Table AA. See Table AA.
(Billable)

EXPE(YED PERFORMANCE
(-13 dBmO Holding Tone)

GAIN HITS _Q in 15 min. 23 dB
PHASE HITS _Q in 15 min. >20 degrees
DROP OUTS _~ in 15 min. ~12 dB

(Note 3)

Notes

1. Both Slope and Attenuation Distortion arc ways of mcmuring frequency rcaponas (whichk a tariffedparameter). S1OPCis
adequateforacceptancetestsand k specifiedas a non-billableteat. AttenuationDistortiontestingk availableat the customer
rcqucatbut is blllabk. SeeTableS for the test frcqucrrckato be uacd when testing for Slope and Attenuation Distortion.

2. Bilfable teats shouldbemadeonfyat thecustomers rcqumt as an acceptance test.

3. Gain Hits, Phaac Hita, and Drop Outs arc expected to be measured primarily during trouble investigations.

PROPRIETARY – BELLCORE AND AUTHORIZED CLIENTS ONLY

See proprietary restrictions on title page.
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F. Voice Grade 6 (Sew& Code LG)

General

2.21 Voice Grade 6 (VG6) channels are suitable for the access segment of most two-point voice grade
data circuits. Figure 8 is a typical conjuration of a Voice Grade 6 channel.

INTEREXCHANC3E
END USER POT CARRIER POT

Fig. 8- Typical Voice-Grade 6 Channel Configuration

2.22 A VG6 channel extends from the End User POT to the Interexchange Carrier POT. The
transmission interfaces are 4-wire at the End User and at the Interexchange Carrier end.

Application

2.23 Voice Grade 6 is suitable for services such as:

. Two-Point Private Line Data

● Multiplex Line

● CSACC Link (EPSCS)

● Digital Data - Off Net Extension

. CXCC Link (EPSCS)

● Control iRemote Metering

PROPRIETARY – BELLCORE AXD AUTHORIZED CLIENTS ONLY

See proprietary restrictions on title page.
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Acceptance and Immediate Action Tests - Voice Grade 6 (Table H)

2.24 Test parameters, test descriptions and limits for Voice Grade 6 channels without optional
conditioning are contained in Table H.

Note: See Table X (Parts 1-3) for tests on channels with optional conditioning. Table Y lists the
tests for the Data Capability option.

TABLE H

ACCEPTANCE AND IMMEDIATE ACIION TESTS FOR VOICIMXMDE 6

WITHOUT OPTIONAL CONDITIONING

PAMMErSa ACW2PTANCE UMtl LMMEDIATS ACllON 31MST

(NOralJ &3)

L Loss Meawrre hod rtcord) Meszure (sod record)
1004 Hz loss. 1004 Hz fem.
~ ~1.O dB of EML LIMIT ~1.5 dB of EML

2. SLOPE See Table R for fimitz. See Table R for limkz.

3. C- MESSAGE NOISE See Tabk T for limits. See Tabk T for limb.

4. C-NOTCHED NOISE 32 dB MinimumS/N Ratio 30dB Minimum S/N Rstio

(-13 dBmO holding toad or Maximum 45 dBrrrcO or Masdrsrrrm47 dBracO

5. IMPULSE NOISE _a5 Colmtz in 15 .a5 Comtz in 15
(Billabk) minutes @ 65 dBnrcO mhtrrtes @ 67 dBrncO

6. ENVELOPE DELAY 804-2604 Hz-6501Lzec. d04-2604Hz=700wc.

DISI’ORTION
(BUlabk)

7. PHASE 21TTER 2@-304Hz-4°pe8kto~ 20-304 Hz=5°peakto~k

(Bilfabk) 4-304 Hz-9° Peakto~k 4-304 Hz-10°pe8ktope8k

& INTERMODULATION R2 235 dB R2 233 dB

DISTORTION R3 -ti2 dB R3 _* dB

(Blfkbk)

9. FREQUENCY _a Hz >1 Hz

slum
(BUkbk)

EXPECTED PERFORMANCE
(-13 dBmO HoUirW Terre)

GAIN HITS _e h 15 min. 23 dB
PHASE HITS _a h 15*. >20 degreez

DROP OUTS -a 1015*. ~12 dB
(Note 3)

Notes
1. S&h Skrx and Attenuation Distortion ●e wayI of musuring frequency raFOIIX (which k ● Isrii%d Prmnctcr). Sl~ is

sdequatc for m!ceptmcc ICSU and is q!eckied as a non-billable test. Attenuation DktortioII testins is available M tbc customer
rqIeM but is billabk. See Table S for rbe test frequencies to be used wbcn testing for Slq8 and AItemUIim Dktc+tiOrI.

2. Siilsble rests should bt nude tmly ● tbe customcri requut u ●n accepun.x test.

3. Skim Hits, PIMK Hiss, and Drop Outs arc ez~ to bt measured prinurily during tmubk invutizstions.

PROPRIETARY – BELLCORE AND AUTHORIZED CLIE%TS OSLY

See proprietary restrictions on title page.
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G. Voice Grade 7 (Serviee Code LH)

General

2.25 Voice Grade 7 (VG7) channels are suitable for the access segment of medium speed voice grade data.,
circuits. Typical conjurations are shown in Figure 9.

END USER POT iNTEREXCHANGE

OR CENTRAL OFFICE CARRIER POT ———-

END

————~ ,C i
4-w

I

~–––––~--J
Fig. 9- Typical Voice-Grade 7 Channel Configurations

2.26 A VG7 channel extends from the End User POT or from a Telephone Company central oilice,
where a centrex switch is located, to the Interexchange Carrier POT. The transmission interface is

2- or 4-wire at the End User, 2-wire at the central office, and 4-wire at the Interexchange Carrier end.
This channel will support effective 2-wire or effective 4-wire transmission.

Application

2.27 Voice Grade 7 is suitable for services such as:

●

●

●

●

●

●

●

●

Centrex Off-Premises Station Line

Long Distance Terminal Trunk

PBX Off-Premises Station Line

Tie Trunk

Foreign Exchange

Voice Grade Data

Foreign Exchange

Trunk (Closed End)

Connecting Facility

Line (Closed End)

Off-Network Equivalent Service.

Acceptance and Immediate Action Tests - Voice Grade 7 (Table I)

2.28 Table I contains test parameters, test descriptions and limits for Voice Grade 7 channels without C
or DA conditioning.

Note.- See Table X (Parts 1-3) for tests on channels with optional conditioning. Table Y lists the
tests and limits for channels with the Data Capability option.

PROPRIETARY – BELLCORE AND AUTHORIZED CLIE>TS OXLY
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TABLE 1

ACCEPTANCE AND IMMEDIATE ACI’ION TESTS FOR VOICE-GRADE 7

WTTHOWT OPTfONAL fX)NDITfONING

1

PAuAMmmr ArXEkTANCZ UMfT LMMEDIATE ACTfON lJMfT

(NOtO lJ & 3)

1. Lnss Measure (and record) Measure (and record)
M04 Hz ioes. 1004 Hz loss.
Lf~ yl.O dB of EML LIMIT 51.5 dB of EML

2. SLOPE See Tabk R for lirofts. See Tatrfe R for Ilmkz.

3. C- MESSAGE NOISE See Table T for See Tabfe T for
limits. limb.

4. C-NOTCHED NOISE 32 dB Miatmum S/N Ratio 30 dB Mhfmum S/N Rstio
(-13 anro h4dislg toee) or Mmrfmrrm45 dBrmcO or MAxfmnm 47 dnroco

5. IMPlJ2SE NOISE -as comb in 15 _as eouotz io 15
(BUf8bk) mfnutes @ 65 dBrwO mbotes @ 67 dBrocO

6. ENVELOPE DELAY Bo4-2604Hz-650#ec. ao4-2604Hz-7oo@ec.
DISTORTION
(Bilfsbk)

7. PHASE JITTER 20.304 Hz-4 °pt8kto~k 20-304 Hz-5°ptsk topeak

(z%
8. INTERMODULAT’fON

Distortion
(Bffkbk)

4-304 Hz-9°~ktope8k

R2 >35 dB
R3 -&42 dB

4-304 Hz-10°peaktope8k

9. FREQUENCY _a Hz >1 Hz
SHHT
(Biflabk)

10. ECHO CONTROL See Table AA. See Tabk AA.
(Btfkbk)

1L OPERATIONAL SIGNALING BR 313-300-101

EXPfX7ED PERFORMANCE
(-13 dBmOHofding tone)

J

GAfNHITS _a in 15 mist. 23 dB
PHASE HITS _ah 15* >20dtgreu
DROP OUTS _a h 15*. >12 dn

(Note 3)

Naw:

1. Seth Slqc ●d Atsmuztion DistmtioII are wan of mazunngfrequencyresponse(which u ● tzrifkl pmmneter). Slope is
adequate for mceF4snce rem ML!is speeifiedu a mm-billable test. Attenuation Oistonion tc$tirts u wzilable at tbe automm
mquett M is billable. see Tsble S far & @t frequencies to be wed when testins for Slope sod Attemmtion Oisrcrtkm.

2. Billable tests should be made only St tbc cuztomm requeau ● Kaqrence rat.

3. Gin Hits. Pbuc Hits, end Drw Out# m ezpected to be meuwed primwily during trmbk investi@orIs.

PROPRIETARY – BELLCORE AND AUTHORIZED CLIENTS ONLY

See proprietary restrictions on title page.
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H. Voice Grade 8 (Servke Code LJ)

General

2.29 Voice Grade 8 (VG8) channels are suitable for the access segment of trunk-type voice grade data
circuits. Figure 10 contains typical configurations of Voice Grade 8 channels.

END USER POT POT
OR CENTRAL OFFICE

r
.—.

———
I ,~ i

——— LJ——

END USER POT
I 1 r

———
1

I 1 ——— I I

4-W I Ic I
I———
L-1——

Fig. 10- Typical Voice-Grade 8 Channel Configurations

2.30 A VG8 channel extends from the End User POT or from a Telephone Company central ofiice to
the Interexchange Carrier POT. The transmission interface is 2- or 4-wire at the End User, 2-wire at

the central office, and 4-wire at the Interexchange Carrier end. This channel will support effective 4-wire
transmission.

PROPRIETARY – BELLCORE AND AUTHORIZED CLIENTS ONLY

See proprietary restrictions on title page.
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Application

2.31 Voice Grade 8 is suitable for services such as:

● SS N Access Line

. SSN Station Line

Acceptance and Immediate Action Tests - Voice Grade 8 (Table J)

2.32 Table J contains the test parameters, test descriptions and limits for Voice Grade 8 channels without
C-conditioning.

Note: See Table X (Parts 1-3) for details of tests on channels with optional conditioning.

PROPRIETARY – BELLCORE AXD AUTHORIZED CLIENTS ONLY

See proprietary restrictions on title page.
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TABLE J

ACCEPTANCE AND IMMEDIATE ACllON TESTS FOR VOICE-GRADE 8

WITHOUT OPTIONAL CONDITIONING

PMMMEI’ER ACCEPTANCELIMIT IMMEDIATEAC1’IONLIMIT
(Notesl,Z& 3)

1. LOSS Measure (and reeord) Measure (and record)
1004 Hz 10ss. 1004 Hz km.
LIMIT: ~1 .0 dB of EML LIMIT: ~1.5 dB of EML

2. SLOPE See Table R for limits. See Table R for limits.

3. C- MESSAGE NOISE See Table T for See Table T for
limits. limits.

4. C-NOTCHED NOISE 34 dB Minimum WN Ratio 32 dB Minimum SIN Ratio
(-13 dBmO holding tone) or Maximum 43 dBrncO or Maximum 45 dBrncO

5. IMPULSE NOISE <15 counts in 15 <15 counts in 15
(Billable) minutes @ 65 dBrncO minutes @ 67 dBrncO

6. ENVELOPE DELAY 804-2604 Hz = 650 @X. 804-2604 Hz -700 @X.

DISTORTION
(Billable)

7. PHASE JITTER 20-300 Hz-3° 20-300 Hz-4°
(Degrees) peak to peak peak to peak

4-304 Hz-8° 4-304 Hz-9°
(Billable) peak to peak peak to peak

8. INTERMODULATION R2 _=6 dB R2 _M5 dB
DISTORTION R3 _X9 dB R3 _M8 dB
(Billable)

9. FREQUENCY SHIFT ~1 Hz al Hz
(Billable)

10. ECHO CONTROL See Table AA. See Table AA.
(Billable) (EFF. 4-wire) (EFF. 4-wire)

11. OPERATIONAL SIGNALING BR 313-300-101

See Notes next page

PROPRIETARY – BELLCORE AND AUTHORIZED CLIENTS OXLY

See proprietary restrictions on title page,
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TABLE J

(Continued)

ACCE~ANCE AND IMMEDIATE ACI’ION TESTS FOR VOICE-GRADE 8

WITHOUT OPTIONAL CONDITIONING

EXPECTED PERFORMANCE
(-1 3 dBmO holding tone)

GAIN HITS _Q in 15 min. >3 dB
PHASE HITS _a in 15 min. >20 degrees
DROP OUTS ~1 in 15 min. >12 dB

(Note3)

Notes:

1.

2.

3.

Both Slope and Attenuation Distortion are ways of measuring frequency response (which is a tariffed parameter). Slope is
adequate for acceptance teats and is specified as a non-billable teat. Attenuation Distortion testing is available at the customer
rcqm%t but is billable. See Table S for the teat frequencies to be used when testing for Slope and Attenuation Distortion.

Billable tests should be made only at the customers request as an acceptance test.

Gain Hits, Phase Hits, and Drop outs are cxpcctcd to be measured primarily during trouble investigations,

1. l’oice Grade 9 (Service Code LK)

General

2.33 Voice Grade 9 (VG9) channels are suitable for the access segment of simultaneous 2-way voice grade
data circuits. A typica.1con.@uration is shown in Figure 11.

PROPRIETARY – BELLCORE AND AUTHORIZED CLIEXTS OXLY

See proprietary restrictions on title page.
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POT OR POT
CENTRAL OFFICE

r
.—

1 l+ rl——
I

————
I

———
I

Ic 4-W !’=l
L j––––

———
—— L-1——

Fig. 11 -Typical Voice-Grade9 Channel Configurations

2.34 A VG9 channel extends from the Interexchange Carrier POT to
in the same LATA or between the Interexchange Carrier POT

another Interexchange Carrier POT
and a Telephone Company central

office that serves a switched service network switch. ~he transmission interfaces &e 4-wire. fis channel
will support effective 4-wire transmission.

Application

2.35 Voice Grade 9 is suitable for use as part of the facilities required to provide switched service network
intermachine trunks.

Acceptance and Immediate Action Tests - Voice Grade 9 (Table K)

2.36 Table K contains the test parameters, test descriptions and limits for Voice Grade 9 channels
without C conditioning.

Note: See Table X (Parts 1-3) for tests on channels with optional conditioning.

PROPRIETARY – BELLCORE AND AUTHORIZED CLIENTS OXLY

See proprietary restrictions on title page.
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1

i

TABLE K

ACCEPTANCE AND IMMEDIATE ACTION TESTS FOR VOICE4XADE 9

WrrHOur c CONDITIONING

PAMMETEs

(Nina 1!ZA3)

1. Lnss

A(XEPTANCE UM3T 3MMEMATE AC310N L4MST

Mzasurz (ad record
1004 Hz bm.
~ Y1.O 6S of EML

See Table R for hits.

Mea-n (ad record)
1004 Hz b.
m~L5dBofEML

2. SLOPE ===-43. C- MESSAGE NOISE See Table T for timltz.

36 dB Minimum S/N Ratio
or Maximum 41 dBmcO

346S Minimum S/N Rztio
W Mdolom 43 dsraco I4. C-NOTCHEDNOISE

(-13 dsmo boldiag toot)

5. IMPULSE NOfSE
(Buhbk)

6. ENVELOPE DELAY
Distortion
(BUkbk)

.a5 coaots la 15
mimtes@67dBm0 I_a5 ~ h 15

mioates @ 65 dBmcO

804-2604 Hz-7oo@ec.luu-2604Hz -650#zec.

20-304 Hz=3epezkto~k
4-304 Hz-8°peaktopezk

7. PHASE JIITER
(De#rees)

@iilsbk)

20-304 Hz-2.5” peakto~k
4-304 Hz-7” peaktopezk

8. INTERMODULATION
DISTORTION
(Bilkbk)

R2 _%l dB
R3 _H5 dB

<lHz9. FREQUENCY
SHIPI’
(Bilkbk) I

10. OPERATIONAL SIGNALING BR 313-300-101 I

I EXPECTED PERFORMANCE
(-13 dBmOHoldias Toot) I

GAIN HITS -a&15 mia. 23 dB
PHASE HITS -ah15mio. ~xl degrees

DROP 0UlY5 -ah15mi0. 212 6s
(Note 3)

N-

1. Mb SIOPCmd Awm@iaI 0i8tm0m●re waysofmcuuringfrequencyresfmoc(wbicb is ● tariffed pmrwter) SIqx it
adafustc for mcceprancc tests ●d is sf!ecisied u a aon-bhble test. Attenusrion Oismrtkm testing it availde at the customer
mquat but it biflabk. see Table S fm the tat frqwencics to be used when teaing for Slope ●nd Atscnuatim Oiswrtiom

2. Billable tats tboukl be nude ooly at tlw cumomen quest u ● sccepmncc wst.

3. GaiII 3W, Phtsc HIrs, and Drop tits are espmcd to be measured @OWilY during tmubk i8vati@i0M

PROPRIETARY – BELLCORE .AXD AUTHORIZED CLIE\TS OXLY

See proprietary restrictions on title page.
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I

J. Voice Grade 10 (Service Code LN)

General

2.37 Voice Grade 10 (VG 10) channels are suitable for specialized simultaneous 2-way voice grade analog
data circuits that extends D@al Data access service into areas that do not have digital line facilities.

A typical configuration is shown in Figure 12.

END USER CENTRAL INTEREXCHANGE
POT OFFICE CARRIER POT

1~---1--1
I I 4-w I i’ci
1~---l---l

Fig. 12- Typical Voice-Grade 10 Channel Configuration

2.38 A VG 10 channel extends from the End User POT to the Interexchange Carrier POT or from the
End User POT to a Telephone Company central oflice for connection to digital data service. The

transmission interfaces are 4-wire. This channel will support effective 4-wire transmission.

Application

2.39 Voice Grade 10 is suitable for providing digital data off-network extension service.

Acceptance and Immediate Action Tests - Voice Grade 10 (Table L)

2.40 Table L contains test parameters for Voice Grade 10 channels without C or DA conditioning.

Note: See Table X (Parts 1-3) for tests on channels with optional conditioning. Table Y lists the
tests and tits for channels with the Data Capability option.

PROPRIETARY – BELLCORE AND AUTHORIZED CLIEXTS ONLY

See proprietary restrictions on title page.
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TABLE L

AtXWTANCE AND IMMEDIATE ACIION TESTS FOR VOICE GRADE 10

WITHOUT C OR DA CONDITIONfNG

PARAMEmR ACCEPTANCE UMIT

(Nstm lA&3)

1. IAss Measure (d record)
1004 Hz loss.
LIIWE ~1.O dB of EML

2.SLOPE See Tabk R for limits.

3. C- MESSAGE NOISE Se Table T for limits.

4. C-NOTCHEDNOISE 26 dB Minimum S/N Ratio
(-13 dBmO bofdiog tome) or Maximum 51 dBrocO

3. IMPUISENOISE -as COEOtZh 15
Wuabk) minutes@69dBrncO

6. ENVELOPE DEL4Y 804-2604 Hz-1700 psec.
DISTORTION
(Bhble)

7. PHASE JITTER 20-304 Hz-8” peaktopesk
(Degrees) 4-304 Hz-13°peakto~

(Bil18bk)

8. INTERMODULAT’ION R2 z29 dB
DISTORTION R3 >34 dB
(Bilkbk)

9. FREQUENCY _e Ha
SHUT
(Blflabk)

2MMEDtATEAC!SIONSJMST I

Meazore hod record)
1004 Hz loss.
m. -+.0 dB ofEML

=

See Tabk R for limits.

See TsbkT forIiorita.

24dB Minimum S/N Ratio
or Maximum 53 dBrocO

_a3 C090takr 15
miontes @ 71 dBrrscO I
804-2604 Hz-1750 pSec.

20-304 Hz-10” ~to~k
4-304 Hz-15 °peakto~k

>3 Hz
I

I
EXPECI’ED PERFORMANCE

(-13 dBmO boldirrg Woe)

GAIN HITS -ah 15 dO. 23 dB
PHASE HITS _a h 15 Osisl. ~20 degrees
DROP OUTS _a io 15*. >12 dB

(Note 3)

N.ncw
1. Both Slope ●nd AtIemutiorI Distortion m way’i of mrauring frequency repnae (which is ● tariffed rmmncter). Slope is

●dequate for ●ceptsna mm ●nd is IKIUMed- a nan-billnble test Atwnuztica Oistorrim testing is ●vtiiable at tbc customer
requat M k billable. See Tcbk S fot tbe tmt frequencies IObe used when testing for Slope ●d Attmuaticm Oittmim.

2. Biflabk tati should & IMdC mly ●! tbc aotomm mquat as ●n xzqsrm km

3. tin Hiss, Phase Him, ●d Omp Out# arc ezpcctcd so be masured primarily during trmbk instigations

PROPRIETARY – BELLCORE AND AUTHORIZED CLIENTS OXLY

See proprietary restrictions on title page.

30



BR313-22O-1O1
Issue l,July 1987

K. Voiee Grade ll(Service Code LP)

General

2.41 Voice Grade 11 (VG 11) channels are suitable for the access segment of specialized voice grade
telephoto/facsimile circuits. Typical conjurations are shown in Figure 13.

END USER INTEREXCHANGE

POT CARRIER POT

2-w r–T
–––-1 Ic i

L–-l

~1––--<-1
I 4-w I Ilcl

I –––-L–J

Fig. 13- Typical Voice-Grade 11 Channel Configurations
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2.42 A VG 11 channel extends from the End User POT to the Interexchange Carrier POT. The
transmission interfaces may be 2-wire or 4-wire at either end. This channel will support effective 2-

wire or effective 4-wire transmission.

Application

2.43 Voice Grade 11 is suitable for use as part of the facilities required to provide telephoto ffacsirnile
service.

Acceptance and Immediate Action Tests - Voice Grade 11 (Table M)

2.44 Table M contains the test parameters, test descriptions and limits for VG 11 channels without T
conditioning.

Note: See Table Z for tests on channels with optional T conditioning.
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TABLE M

ACCEPTANCE AND IMMEDIATE ACTION TESTS

VOICE GRADE 11 WITHOUT T CONDITIONING

PAMMETER ACCEPTANCE

(Notes 1 & 2)

1.LOSS Measure (and record)
1004 Hz
LIMIT: ~1 .0 dB

2. ATTENUATION See Table R for limits.
DISTORTION

3. C-MESSAGE NOISE See Table T for limits.

4. C-NOTCHED NOISE 32 dB Minimum WN Ratio
(-1 3 dBmO holding tone) or Maximum 45 dBrncO

5. IMPULSE NOISE <15 counts in 15
(Billable) ;inutes at 65 dBrncO

I

6. ENVELOPE DELAY 804-2604 Hz = 650 psec.
DISTORTION
(Billable)

7. PHASE JITTER 20-304 Hz - 4“ peak to peak
(Degrees) 4-304 Hz - 9“ peak to peak

(Billable)

8. INTERMODULATION R2 >35 dB
DISTORTION R3 _M2 dB
(Billable)

<lHz9. FREQUENCY SHIFT _
(Billable)

See Notes next page

Measure (and record)
1004 Hz
LIMIT: *1.5 dB

30 dB Minimum S/N Ratio
or Maximum 47 dBrncO

<15 counts in 15
;inutes at 67 dBrncO

804-2604 Hz -700 p.sec.

20-304Hz -5” peak to peak
4-304 Hz -10” peak to peak

R2 >33 dB
R3 _tiO dB
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TABLE M

(Continued)

ACCEPTANCE AND IMMEDIATE ACI’ION TESTS

VOICE GRADE 11 WITHOUT T CONDITIONING

PARAMETER EXPECTED PERFORMANCE
(-1 3 dBmO holding tone)

10. GAIN HITS _Q in 15 min. >3 dB

PHASE HITS _a in 15 min. ~20 degrees

DROP OUTS <l in 15 min. >12 dB
(Billable)

Notes:
1. Billable tests should he made only at the customers rcqucat as an acceptance test.

2. Gain Hits,PhaseHits,and DropGutsare expectedto be measuredprimarilyduringtroubleinvestigations

L. Voice Grade 12 (Service Code LR)

General

2.45 Voice Grade 12 (VG 12) channels are suitable for the access segment of specialized voice grade
private line audio tone protective relaying circuits. Figure 14 contains three typical con.figurations of

VG12 channels.

2.46 A VG 12 channel extends from the End User POT to the Interexchange Carrier POT. The
transmission interface may be 2-wire or 4-wire at either end. This channel cart provide one-way

effective 2-wire transmission or 2-way, 4-wire transmission.

Application

2.47 Voice Grade 12 is suitable for use as part of facilities required to provide audio tone protective
relaying circuits for the electric power industry.

Acceptanceand Immediate Action Tests - Voice Grade 12 (Table N-)

2.48 Table X contains the test parameters, test descriptions and limits for VG 12 channels.
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Notes:

1.

2.

3.

TABLE N

ACCEPTANCE AND IMMEDIATE ACTION TESTS FOR VOICE GRADE 12

P~ ACCEPTANCE LIMIT IMMEDIATE ACTION LIMIT

(Notw 1,2&3)

1. L4)ss Measure (and record) Measure (and record)
1004 Hz loss. 1004 Hz loss.
LIMI’R ~1.O dB of EML ~ ~1.5 dB of EML

2. A’ITENUATION See Table R for limits. See Table R for limits.
DISTORTION

3. C- MESSAGE NOISE See Table T for limits. See Table T for limits.

4. C-NOTCHED NOISE 34 dB Minimum S/N Ratio 32 dB Minimum S/N Ratio
(-)3 dBmO holding tone) or Maximum 43 dBrncO or Maximum 45 dBrncO

5. IMPUISE NOISE q5 counts in 15 >15 counts in 15
(BWble) minutes @ 65 dBrncO minutes @ 67 dBrncO

6. ENVELOPE DELAY 804-2604 Hz -650 psec. 804-2604 Hz = 715 psec.
DISTORTION
(Btible)

7. FREQUENCY 51 Hz 21 Hz

Smm
(B~ble)

EXPECTED PERFORMANCE
(-13 dBmO holding tone)

GAIN Hfl% _e in 15 min. 23 dB
PHASE HITS _e in 15 min. >20 degrees
DROP OUTS 51 in 25 min. 212 dB

(Note 3)

Both Slope and Attenuation Distortion are ways of measuring frequency response (Whichis a tariffedparameter). Slopeis
adequateforacceptancetestsand is specifiedas a non-billabletest. AttenuationDistortiontestingis availableat the customer
rcqucatbut is billable.see TableS for the tmt frequencies to be used when tcating for Slope and Attenuation Distortion.

Billable tests should be made only at the customers request as an acceptance test.

Gain Hits, Phase Hita, and Drop Outs are expected to be measured primarily during trouble investigations.
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END USER POT INTEREXCHANGE
OR CENTRAL OFFICE CARRIER POT

––––-r-1
Ilcl

––––-L-_l

–––-r-1
4-w Ilcl

––––L–-1

~–––-r-l
I 4-w I Ilcl

~---J---J
“One-way trwtsmisslon only

●One-way transmlaalon only

Fig. 14- Typical Voice-Grade 12 Channel Configurations

hf. Voice Grade C (Service Code LQ)

General

2.49 Voice Grade C service may be used of two point channels including end links and mid-links of
special access service. Voice Grade C service may be “Customized” by the selection of the desired

technical specification from the technical specifications of Voice-Grades 1 through 12.

2.50 Since the specflcations for Voice Grade C services may be selected from those of Voice-Grades 1
through 12, it is necessary to detetmine which combinations have been requested and then refer to

the appropriate Voice Grade tables in this practice for the limits that apply.

2.51 If additional conditioning has been selected for Voice-Grade C, such as C-conditioning, T-
Conditioning, DA-Conditioning, or improved distortion, the following tables may be consulted for

appropriate limits.

● Table X (Part 1) - For C-Conditioning (associated with Voice-Grades 5,6,7,8, 9, and 10).

● Table X (Parts 2 and 3) - For Improved Attenuation and Envelope Delay Distortion

● Table Y - For DA-Conditioning (associated with Voice-Grades 6, 7, and 10)

● Table Z - For T-Conditioning (associated with Voice-Grade 11)
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N. Jurisdictionally Interstate Access Serviee

2.52 Jurisdictionally Interstate Service (J IS) is an IntraLATA End-User to End-User service that is:

(1) Interstate where a LATA boundary crosses a State boundary,

(2) Interstate corridor service,

(3) International service across United States boundaries,

(4) IntraLATA service that may carry interstate trailic either occasionally or predominately by being
comected to interstate circuits.

JI Service Description, Test Parameters and Limits (Table O)

2.53 Voice-Grade 2 JI service provides voice grade transmission capability between the End-User POTS.
This service is provided totally within a LATA. Usable frequencies are nominally 304 to 3004 Hz.

The service will support either effective 2 or 4 wire transmission. Typical contlgurations are shown in
Figure 15.

2.54 Table O (Part 1) contains the test parameters, test descriptions and limits for Voice Grade 2
Jurisdictionally Interstate Service.

2.55 Voice-Grade 3 JIS semice utilizes frequencies nominally 304 to 3004 Hz. The Service extends from
End-User to End-User POT. This service will support effective 2- or 4-wire transmission. Voice-

Grade 3 JIS service is suitable for end to end voice trunk circuits. Typical cor@urations are shown in
.Figure 15.

2.56 Table O (Part 2) contains the test parameters, test descriptions, and limits for Voice-Grade 3 J 1
service.

2.57 Voice-Grade 7 JI service utiJizes frequencies nornimdly 304 to 3004 Hz. The service extends from
End-user to End-user POT. The service will support effective 2- or 4-wire transmission and is suit-

able for end-to-end voice grade data. Typical configurations are found in Figure 15.

2.58 Table O (Part 3) contains the test parameters, test descriptions, and limits for Voice-Grade 7 JI
service. The C-Conditioning and data capability option limits for this service are contained in Table

O (Part 6).

2.59 Voice-Grade 10 J I service utilizes frequencies nominally 304 to 3004 Hz. The service extends from
End-User to End-User POT and is suitable for voice grade data transmission. Voice-Grade 10 JI

service will support one way transmission (effective 2-wire) and two-way transmission (4-wire). Typical
cor&urations are shown in Figure 15.

2.60 Transmission parameters, descriptions and limits for Voice-Grade 10 JI services are shown in Table
O (Part 4). If C-Conditioning or the data capability option has been specitled for Voice-Grade 10

JI, the limits are contained in Table O (Part 6).

2.61 Parameters/ SpecKlcations for Voice-Grade 4JI and Voice-Grade 12JI are the same as Access Voice
Grade 4 and 12 respectfully and as such are not given in this practice.
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I

END USER POT END USE

‘----+
‘“----t-+=

co

c* ---- . 2W 1 2W

‘----k===

-——

———

---

—-—

--—

--—

---

“ Not Applicable to VG 10 Somlce

Pig. 16- Jurlsdlctionally Interstate Aoceas Servica Conflguratlona
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TABLE O

(PM 1)

MAXIMUM LIMITS FOR VOICE-GRADE 2
JIJR3SD1~ONALLYINTERSTATESERVICE

PAuAhunn mEQutmscY MAXSMUMUMIT

owe)

1. LOSS DEVIATION 1004 Hz *4 dB from EML

12. 3-TONE SLOPE I 404-2S04Hz [ -3 tO+12dB \

3. AITENUATION 504-2504 Hz -2 to +8 dB
DISTORTION 304.3004 Hz -3 to +12 dB

r

I I FACUJTYMILES I
4. C-MESSAGE NOISE 0-200 201-400 401-1OOO

dBmcO 40 42 44

5. ECHO CONTROL See Table O (Part 5) for limits

Note Miw(.)mam laIbn, piu$(+)meammorcItxs.

TABLE O

(Part 2)

MAXIMUM LIMITS FOR VOICE-GRADE 3
JURISDICTIONALLY INTERSTATE SERWCE

PARAmElm FREQUENCY MAxlMuM1.sMrr
(Nuc)

1. LOSS DEV1ATION 1004 Hz 24 dB from EML

2. 3-TONE SLOPE I 404-2804 Hz I -2 tO +6 dB I

3. ATTENUATION 404-2804 Hz I -2 to +6 dB
DISTORTION 304-3004 Hz -3 to +12 dB I

4:rN01sER=7+
5. ECHO CONTROL See Table O (Part 5) for limits

J

N- Miitu (.) memt - bu, plus (+) mesm more k.
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TABLE O

(Part 3)

MAXIMUM LIMITS FOR VOICE-GRADE 7
JUR3SD1(T30NA3.LY INTERSTATE SERVICE

3. ATTENUATION 404-2804 HZ I -2 to +5 dB
DISTORTION 304-3004 Hz -3 to +12 dB I

4. C-MESSAGE NOISE

dBmcO R

I 5. ECHO CONTROL I SccTsItdeO (Part 5) forlirnits I

6. C-NOTCHED NOISE 25 dB Minimum S/N Ratio
(-13 dBmO holding tone) or Maximum 52 dBmcO

7. ENVELOPE DELAY 804-2604 HZ 1250 @cc.
DISTORTION

i

10. PHASE JITTER I20t0304 Hz-8”
(Degrees peak to peak) 4 to 304 Hz- 12- 1

11. FREQUENCY SHIFT >3 HZ

12. PHASE HITS 8 in 15 min. >20 degrees
GAIN HITS 8 in 15 min. 23 dB
DROP OUTS 2in 15 min. >12dB

(-13 dBmOholding tone)
(Note 3)

Notes :

1. Minus (-)means ku bu, plus(+) mans me lm.

1. RI . hd order pmdust. R3 w M .x&r producl

3. Gain Hits, Pbuc Hiu, ●d Drop Guts are expected to be measured primarily during trouble invesiga[ion.
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TABLE O

(Put 4)

MAXIMUM LIMITS POR VOICIWRADE 10
JURISDKTIONALLY INTERSTATE SERVICE

PARAMEmR

1. LOSS DEVIATION

2. 3-TONE SLOPE

3. ATTENUATION
DISTORTION

4. C-MESSAGE NOISE

dBmcO

5. ECHO CONTROL

6. C-NOTCHED NOISE
(-13dBm0 holding tone)

7. ENVELOPE DELAY
DISTORTION

8. IMPULSE NOISE
(-13 dBmO Holding Tone)

9. INTERMODULATION
DISTORTION

10. PHASE JITTER
(Degrees peak to peak)

1I . PREQUENCY SHIFT

12. PHASE HITS
GAIN HITS
DROP OUTS

(-13 dBmOholding tone)
(Note 3)

IWQUENCY MAXSMUM Imsrr

(Nsle 1)

T
1004 Hz ~4 dB from EML

404-2804 HZ -2 to +10 dB

504-2804 Hz -2 to +8 dB
404-2804 HZ -2 to +10 dB
304-3004 -3to+12dB

FACIUTY M13S5

0-200 I 201-400 I 401-1OOO

40 I 42 44

See Table O (Part 5) for limits

24 dB S/N Ratio or 53 dBmcO

804 to 2604 Hz 1750 m.

515 counts in 15 minutes
at 71 dBmcO

R2 >27 dB
R3 232 dB

20t0304 Hz- 10”
4t0304 Hz- 15.

23 Hz

8 in 15 min. ~20 degrees
8 in 15 min. >3 dB
2 in 15 min. 212 dB

1. Mimut (-) munskutms, PIiu (+) meansmmekus.

2. StZ-2nd onta3mduct. R3-3rdorder Pmdum.

3. Gaie HkPbeHi ts.aodDr oplhtsmwectd robe mawed ~filY duti ~bk iwatigatims
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TABLE O

(Part 5)

MINIMUM ECHO CONTROL lJMITYi FOR
JURISDICTIONALLY INTERSTATE SERVKX

FACUIZT INTERFACE BEfNC

(Nate) MEAsuitEo SR3. Siu

EITcctivc 2-wire or 4 wire 63
2 wire

I I I

I I2-wire or 4-wire with
improved RL option 13 II8

4-wire 2+re or 4-wire 18 12

Note h elktive 2-wire fmitity may be ●ll 2-wire or remain me 4-virt pmtkm (such u sarrier with 2-wire extmknu). A +rnrc
kifky mmt be afl 4-tire, however, one or bnb imerfa- my be 2-wire.

TABLE O

(part 6)

CONDlllONINCO~ON LIMITSFOR VOICE-GRADES 7 AND 10
JURISD1~ONALLYlNTERSTATESERV3CE

C4X3NDSTIONZNG 01710N

PARAMErn MAX3MUM 3.2MZT

1. ATTENUATION 504-2804 HZ -lto+3dB
DISTORTION 304-3004 Hz -2 to +6 dB
(Note 1)

2. ENVELOPE 1M14-2604Hz 500 llzec.
DELAY 604-2604 HZ 1500 llscc.

DISTORTION 504-2804 HZ 3000 #sec.

I DATA cAPABfLITi’03T30N
I

I PARAmEmR I MfN3MuMuMrr I

1. SIGNAL TO
C-NOTCH NOISE 28 dB
R4TI0 (-13 dBmOholding tone)

2. INTERMODULATION I R2 >35 dB
DISTORTION (Note 2) R3 _xO dB I

Nota :

1. Minus (-) -m k IOU, @ll$ (+) mcuis more Ias

2. R2-2mla’&r praduct, R3-3rd0rderfR0ducl
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3. SWITCHED ACCESS CHANNELS-DESCRIPTION, ACCEPTANCE, AND 131MED1ATE
ACTION TEST REQUIREMEWS

A. WATS Access Lke

General

3.01 A WATS access line provides a connection between a End User POT or a centrex central oflice
switch to a central office switch capable of performing screening functions for 800 service, WATS, or

other similar services. The WATS access line is provided only with feature groups C and D switched
access services. Figure 16 contains typical con&urations for WATS access lines.

END USER POT
OR CENTEX CO

co To feature
2-w group C or D

-——— ———— ———

Fig. 16- Typloal WATS Acaesa Uno Conflguratlon

3.02 A WATS access line channel extends from the End User POT or from a centrex central offtce
switch to a line or trunk side termination at a Telephone Company central office switch. The

transmission interface may be 2- or 4- wire at the End User, this channel will support effective 2- or 4-
wire transmission.

Application

3.03 The WATS access lines provide the closed end of an 800 service or other WATS-type service.

Acceptance and Immediate Action Tests - WATS Access Line (Table P)

3.04 Table P contains the test parameters, test descriptions and limits for WATS access lines
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TABLE P

ACCEPTANCE AND IMMEDIATE ACITON TESTS FOR WATS ACCESS LINES

PAMMETER ACCEPTANCE LIMIT IMMEDIATE ACTION LIMIT

(NoteI 1 d 2)

1. Loss
(a) 2-wire EML 31 dB EML _M dB
(b) 4-wire EML 31 dB EML 33 dB

2. SLOPE See Table R for limits. See Table R for limits.

3. C- MESSAGE NOISE See Table U for limits. ISeeTable U for limits. I
4. C-NOTCHED NOISE * 30 dB S/N Ratio
(-13 dBmO holding tone) or maximum 47 dBrncO

5. IMPULSE NOISE ● _a5 counts in 15
(Btible) minutes @ 67 dBrncO (13 dBmO

holding tone)

6. ENVELOPE DELAY ● 604-2304 Hz - 1000 ~.
DISTORTION 1004-2404 Hz = 500 ~.
(Bfible)

7. PHASE JIITER ● 4-304 Hz 70 peak
(Btible) to peak

8. INTERMODULATION ● R2 >31 dB
DISTORTION R3 >34 dB

9. FREQUENCY ● >2 Hz
SHIm
(Btibie)

10. OPERATIONAL SIGNALING BR 313-300-101 I
See note9 on next page.
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TABLE P

(continued)

ACCEPTANCE AND IMMEDIATE ACllON LIMITS FOR WATS ACCESS LINES

11. ECHO CONTROL LIMITS FOR WATS ACCESS LINES

TRANSMISSION AND TEST TYPE OF AL (ds) IAL (dB)

CONFIGURATION MEASUREMENT

MEASURE AT I TERMINATE AT ERL I SRL ERIJSRL

Effective 2-wire tranarnidon

End User(2W) co (2W) RL 5.5 3 5 2.5
Standard

Eod Uaer(2W) co (2W) RL 14 7 13 6
Improved

Effective 4-wire transmission

End Uaer(4W) co (2W) ELEPL 19 12 15 9

“ The limits are not urovided by suecial eonditioning, but are tbe limits that the WATS access lines should meet when testirw is
performed at the Inte;exchange firncrs request. -

. Notes

1.

2.

Both Slope and Attenuation Distortion arc ways of measuring frequency response (which is a tariffed parameter). Slope is
adequate for acceptance tcata and is specified as a non-billable test. Attenuation Distortion testing is available at the customer
request but ia blflable. see Table S for the ted frequencies to be used when testing for Slope and Attenuation Distortion.

Biflable teata should be made only at the customers request as an acceptance teat.

B. Feature Group A

General

3.05 Feature Group A channels provide a connection between an Interexchange Carrier POT and the
fust point of switching within a LATA (end otllce or tandem ot%ce). The fust point of switching

provides a line-side termination that is assigned a 7-digit (or more) telephone number. Typical conilgura~
tions of Feature Group A channels are shown in Figure 17.
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TELEPHONE COMPANY POT

‘ND*+ ’’:’8S’””

4-w
Fi#t y Interface

TELEPHONE COMPANY POT
END OFFICE 1

2W or 4W @l=’’ R’’as’on
Faclllt
or botx 2W ‘

Interface

Fig, 17- Typical Feature-Group A Configuretlons

3.06 A Feature Group A channel extends from the Interexchange Camier POT to a line side termination
in a Telephone Company central ofilce that is the fmt point of switching within a LATA. The

transmission interfaces are 2-wire at the central ofiice and either 2- or 4-wire at the Interexchange Carrier
POT. Transmission type B offers a 4-wire interface at the Interexchange Carrier end and effective 4-wire
Telephone Company facilities. Transmission type C offers a 2-wire interface at each end and Telephone
Company facilities may be either 2-wire, 4-wire, or both. Transmission parameters apply only between
the Interexchange POT and the f~st point of switching.

Application

3.07 Feature Group A channels are suitable for FX service, off-net access lines.

Acceptance and Immediate Action Tests - Feature Group A Channels (Table Q)

3.08 Table Q contains the test parameters, test descriptions, and limits for Feature-Group A channels.

Note: lMeasurement required if facilit y consists of channel 1 or 12 of L-Multiplex.
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TABLE Q

ACCEPTANCE AND IMMEDIATE ACITON LIMITS FOR

FEATURE GROUP A CHANNELS

(See Notes 1 and 2)

VOICE TYPE B

PARAMETER 4-WIRE TERMINATING AT POT

(Nota 3) AL L4L

1. LOSS EML ~0.7 dB EML ~2.5 dB

2. ATTENUATION
DISTORTION
404-2804 Hz -1.5 to +3.5 dB -2.0 to +4.0 dB
2804 Hz * -1.0 to +2.5 dB -1.0 to +3.5 dB

3. C-MESSAGE NOISE See Table V for limits.

4. ECHO CONTROL **
ERL 17 16
SRL 12 11

.

TYPE C

2-WIRE TERMINATING AT POT

AL

fO.7 dB
(with gain)
~1.2 dB
(w/o gain)

-1.5 to +5.0 dB
NA

IAL

f3.O dB

-2.0 to +5.5 dB
NA

See Table V for limits.

NA
NA

NA
NA

● These limits apply between the Telephone Company SF unit and the Interexchange Carrier POT when the Interexchange Carrier is
provided an interface with SF signaling.

●* who m~uremen~ are ~de at the Interexchange Carner POT to the end office. Who control is SPWifSd in dB as rCWn l~s at

2-wire interfaces (Type C) and as impedance balance at 4-wire interfaces (Type B).

Not=.

1.

2.

3.

AL - Acceptance limits IAL = Immediate Action Limits

Type DB data parameter limits are listed in Table W. The Interexchange Carrier may request that these parameters are met
to the first point of switching.

Attenuation Dwtortion 10ssdeviation at 404 Hz and 2804 Hz relative to the AML at 1004 Hz.

C. Special Reference Tables

Attenuation Distortion-Acceptance and Immediate Action Limits (Table R)

3.09 Table R provides limits to be used for attenuation distortion tests speci.tied in various tables in parts
2 and 3 of this practice.
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TABLE R

ATTENUATION DISTORTION-ACCEPTANCE AND IMMEDIATE ACHON LIMITS
FOR VOICE-GRADES 1-12

(See Notes 1 and 2)

CHANNEL CHANNEL FREQUENCY IMMEDIATE ACI’ION ACX21W’TANCE

SERYICE BAND (Hz) LtMITs (ds) LIMIT (dB)

CODE (Note 3) (Note 3)

VG 1 LB 504-2504 -2.0 to +8.0 -1.5 to +7.5
404-2804 -2.0 to +10 -1.5 to +9.5
304-3004 -3.0 to +12 -2.5 to +11.5

VG 2 LC 404-2804 -1.0 to +4.0 -0.5 to +3.5
304-3004 -1.0 to +5.0 -0.5 to +4.5

VG 3 LD 404-2804 -1,0 to +3.0 -0.5 to +2.5
304-3004 -1.0 to +5.0 -0.5 to +4.5

VG 4 LE 304-504 -1.0 to +3.5 -0.5 to +3.0
504-2504 -1.0 to +2.0 -0.5 to +1.5

2504-2804 -1.0 to +3.0 -0.5 to +2.5
2804-3004 -1.0 to +4.0 -0.5 to +3.5

VG 5 LF 404-2804 -1.0 to +5.0 -0.5 to +4.5

VG 6 LG 504-2504 -1.0 to +3.0 -0.5 to +2.5
404-2804 -1.0 to +4.0 -0.5 to +3.5
304-3004 -1.0 to +5.0 -0.5 to +4.5

VG 7 LH 404-2804 -1.0 to +2.0 -0.5 to +1.5
304-3004 -1.0 to +5.0 -0.5 to +4.5

vG8& LJ 404-2804 -1.0 to +2.0 -0.5 to +1.5
VG 9 LK 304-3004 -1.0 to +5.0 -0.5 to +4.5

VG 10 LN 504-2504 -2.0 to +8.0 -1.5 to +7.5
404-2804 -2.0 to +10 -1.5 to +9.5
304-3004 -3 to +12 -2.5 to +11.5

VG 11 LP 304-3004 -1.0 to +5.0 -0.5 to +4.5
1204-2604 -1.0 to +1.0 -0.5 to +0.5

VG 12 LR 504-2804 -0.5 to +1.0 -0.5 to +0.5
304-3004 -1.0 to +2.5 -0.5 to +2.0
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TABLE R

(Continued)

ATTENUATION DISTORTION-ACCEPTANCE AND IMMEDIATE ACTION
FOR WATS ACCESS LINES

(See Notes 1 and 2)

FREQUENCY IMMEDIATE ACITON ACCEPTANCE

BAND (Hz) LIMITS (dB) LthU’R5 (dB)

(Note 3) (Note 3)

WATS Aec.Lines
2-W Standard 404-2804 -3.0 to +9.0 -2.5 to +8.0
2-W Improved 404-2804 -2,0 to +6.0 -1.5 to +5.0

4-w 404-2804 -1.0 to +4.5 -1.0 to +4.0

Notes:
.

1.

2.

3.

All limits ars the variation from the loss at 1004 Hz.

For all channels, the ‘+’ limit means more loss and the ‘-mlimit means 1sss loss that at the reference frequency.

TaritT limits apply to all frequcncica in the given hand. Acceptance and immediate action limits are for either attenuation
distortion or slops teats as requirsd.

Reference Frequencies for Frequency Response Tests (Table S)

3.10 Table S provides a list of test frequencies to be used when making frequency response tests on
Voice-Grades 1 through 12 and WATS Access lines.
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TABLE S

FREQUENCY RESPONSE TEST FREQUENCIES FOR

VOICE-GRADES 1-12 AND WATS ACCESS LINES

CHANNEL CHANNEL TYPE OF MEASUREMENT

‘DE FSERYICE

Voice-Grades LB, LC, LD 404, 1004, 2804
1,2,3,5,6,7 LF, LG, LH
9, 10, WAL LJ, LK, AND LN

Voice-Grade 4 LE 404,1004,2804

Voice-Grade 11 LP I 404, 2204, 2804’ Hz

Voice-Grade 12 LR 304, 504, 1004,
2804, and 3004 Hz

C-CONDITIONING LF to LK 404, 1004, 2804 Hz
(Voice-Grades
5 through 10)

T-CONDITIONING LP 304, 504, 1004,
(Voice-Grade 11) 3004, and 3204 Hz

ATI’ENUATION

DISTORTION

(Note)

304,404,504,
604, 804,
1004, 1204,
1404, 1604,
1804, 2004,
2204, 2404,
2504, 2604 ●,
2704, 2804,
and 3004 Hz

All frequencies
listed above plus

3204 Hz

* If a channel uses SF signaling, do not measure 2604 Hz; rather, average the 2504 Hz and 2704 Hz measurements.

Note: Thetest requirementsspecifywhetherSfope or Attenuation Distortion is to be measured.
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4. FACILITY DEPENDENT LI.MITS

A. General

4.01 Many transmission parameters and test limits are facility dependent. The acceptance and immediate
action limits given in part 2 of this practice should be met regardless of the channel facility with the

exception of C message noise. Any facility related problems should have been corrected during preservice
testing. (See BR 313-220-100 for preservice testing).

B. C-Message Noise Limits (Tables T through V)

4.02 Tables T through V list the acceptance limits for C message noise. These limits are dependent upon
both facility makeup and channel length.

C. Data Transmi*on for Feature Group A (Table W)

4.03 Listed in Table W with the data transmission limits for Feature Group A are the Envelope Delay
Distortion immediate action limits that are dependent on channel length.

D. Echo Control Limits

4.04 Echo control limits given in Table W are dependent on faeilit y conf@ration (2-wire or 4-wire etc.).
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TABLE T

C-MESSAGE NOISE
ACCEPTANCE AND IMMEDIATE ACTION LIMITS

FOR VOICE GRADE 1-12 AND C

I 1

D 27 29 27 29 27 29 27 29 27 29

D] 30 35 30 35 30 35 30 35 30 35

c + UC 30 32 NA NA NA NA NA NA NA NA

D + L.IC 29 32 30 33 30 35 30 37 30 39

D1 + LIC 32 38 32 39 32 40 32 37 32 39

CAC + LIC 29 32 29 33 30 35 NA NA NA NA

CAC1 + L/C 30 32 32 39 33 40 NA NA NA NA

D+ C+LIC 31 38 31 39 31 39 31 39 31 39

D1+C+ L/C 33 38 33 39 33 39 33 39 33 39

CAC + C + LIC 31 38 31 39 32 40 NA NA NA NA

CACI + C + L/C 32 38 33 39 34 41 NA NA NA NA

D+ CAC+C+L/C 32 38 32 39 33 41 33 41 33 42

D+ CAC1+C+LIC 33 38 34 39 35 41 35 41 35 42

Dl+CAC+C+ L/C 33 38 33 39 34 41 34 37 34 39

D1 + CACI + C + LIC 33 38 33 39 35 41 35 41 35 42

NCAC + C + L/C 35 38 36 39 37 41 39 43 41 45

NCAC + D + L/C 34 38 36 39 37 41 39 43 41 45

NCAC + D) + L/C 35 38 37 39 37 41 39 43 41 45

NCAC+D+C+ L/C 35 38 36 39 37 41 39 43 41 45

NCAC + DI + C + L/C 36 38 37 39 38 41 39 43 42 45

N- .% Nmu Table in V for facility identification. Tbc fallowing ●e definitions of symbols

D] - Dititd timer (DI or EJUidd

D - Di@ Grrkr (D2, D3, D4, w equivalent)

C - ~ble

CAC - Cunpndm’ed Analog Cm’ier (N2, N3 or equivalent)

CAC1 - Compmdorcd Ando6 Cmier (N 1 or quivdent)

NCAC - N-pmdmd Analog Carrier

NA - Na Un-]ly appkble

UC - Submibcr &ble
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TABLE U

C-MESSAGE NOISE
ACCEPTANCE AND IMMEDIATE ACI’ION LIMITS

FOR WATS AC- m BETWEEN AN END USER NETwORK INTERFACE
AND A TELEPHONE COMPANY CENTRAL OFFICE

Fscility Facility Lutgth (Miles)

COulMBatioll Acceptance Units (AL) Immediate Action IAndta (ML)

Maximum C-Message Noise (dBrnCO)

I 0-50 I 51-100 I 101-200 I 201-400 I 401-1OOO I

C+sw

D+SW

D+ C+SW

D1+C+SW

CAC+C+SW

CAC1 + C + SW

D+ CAC+C+SW

D+ CAC1+C+SW

D1+CAC+C+SW

D1+CAC1+C+SW

NCAC + C + SW

NCAC+D+C+SW

NCAC+D1+C+SW

29 35 NA NA NA NA NA NA NA NA
I I 1 I I I I I I

27132127 ]33] 27135127 ]37127139

30 35 30 37 30 40 30 43 30 45

32 35 32 37 32 40 32 43 32 45
I I I I 1 I I I I

30 35 30 37 31 40 NA NA NA NA
t

31 35 32 37 34 40 NA NA NA NA

31 35 31 37 32 40 32 43 32 45

32 35 33 37 34 40 34 43 34 45
I

33 35 33 37 33 40 33 43 33 45

33 35 34 37 35 40 35 43 35 45

NAINAINA INA 137140138 143141\451

NA NA NA NA 37 40 39 43 41 45

NA NA NA NA 37 40 39 43 41 45

Note Following are detinitiom of symbols:

D1 = Digital Carrier (Dl or equivalent)

D = Digital Carrier (D2, D3, D4, or equivalent)

C = Cable

CAC = compandored Analog Carrier (N2, N3 or equivalent)

CAC 1 = Compandored Analog Carrier (N 1 or equivalent)

SW = Switch

NCAC = Noncompandorcd Analog Carrier

NA _ Not universally applicable
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TABLE V

C-MESSAGE NOISE
ACCWTANCE AND IMMEDIATE ACTION LIMITS

FEATURE GROUP A

I

Nae FoIbwiIu ●m ddnitkm of symbols:

C - Cable

CAC - Cunpmdcd AMlq tinier (N2, N3, c? quivslent)

D - D@al Csrrier (D2, D3, D4, or equivalent)

DI - D@l tinier (D1 m cquivtknt)

●D + D - a T3 + D’ cambirmim iadiata t hck-~hck d@al ●angement with me d@tal/~-amt#di@tal mnmsion

NA - Not univemlly ●ppliable

Sw - switch

CAC1 - Camrmdorcd AMlq Carrier (N I w equivalent)

NCAC - N-pmdorcd Analog carrier

3AL B - Type B Tmnmissii Fditiei

SAL C - TMX C Tmnmiaim Facilisia
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w Fukkity ~ (MkkeJ)

~k Accqtsxc Umkts (AL) ~tr Ada @ (ML)

T~ TyFc(Baud C)

Ms- C-MesmW N&e (dBmCO)

o-so 51-100 101-230 X114(I 401.1000

AL ML lAL AL MJ- ~ AL = ~ AL = = AL ~ ~L
B c B c B c B c B c

C+sw 29 32 32 NA NA NA NA NA NA NA NA NA NA NA NA

D 27 29 NA 27 29 NA 27 29 NA 27 29 NA 27 29 NA

D1 xl 35 NA 30 35 NA 30 35 NA 30 35 NA 30 35 NA

D+SW 27 32 NA 27 33 NA 27 35 NA 27 37 NA 27 39 N’A

D+ C+SW 30 32 32 30 33 33 30 35 35 30 37 37 30 39 39

D1+C+SW 32 35 36 32 37 39 32 35 35 32 37 37 32 39 39

CAC+C+SW 30 32 32 30 33 33 31 35 35 NA NA NA NA NA NA

CACI + C + SW 31 35 38 32 37 39 34 40 41 NA NA NA NA NA r’JA

D+ CAC+C+SW 31 35 38 31 33 33 32 35 35 32 37 37 32 39 39

D+ CACI+C+W’ 32 35 38 33 37 39 34 40 41 34 37 37 34 39 39

D1+CAC+C+SW’ 33 35 38 33 37 39 33 35 35 33 37 37 33 39 3$’

D1+CACI+C+SW 33 35 38 34 37 39 35 40 41 35 37 37 35 39 39

NCAC + C + SW 34 NA 38 36 NA 39 37 40 41 38 43 43 41 45 45

NCAC+D+C+SW 35 NA 38 36 NA 39 37 @ 41 39 43 43 41 45 45

NCAC+DI+C+SW 35 NA 38 37 NA 39 37 40 41 39 43 43 41 45 45

D+SW 27 32 32 27 33 33 27 35 35 27 37 37 27 39 39

D+D +SW* 29 32 32 29 33 33 29 35 35 29 37 37 29 39 39
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TABLE W

DATA TRANSMISSION LIMITS FOR FEATURE-CROUP A

DATA TRANSMISSION PARAMETER

TYPE DB

1. Signal to C-notched noise ratio
with -13 dBmO holding tone.

2. Envelope Delay Distortion*
(a) 604 to 2804 Hz

less than 50 route miles
50 route miles or more

(b) 1004 to 2404 Hz
less than 50 route miles
50 route miles or more

3. Impulse Noise
(Threshold at 67 dBrncO)

4. Intermodulation Distortion
(a) Second order (R2)
(b) Third Order (R3)

5. Phase Jitter
(Degrees peak to peak)

6. Frequency Shift

IMMEDIATE ACTION

LIMIT

30 dB

800 MS(=$C.

1000 Ksec.

320 ILSIX.

500 ~sec.

<15 counts
in 15 minutes

>31 dB
>34 dB

4 Hz to 304 Hz -7°

~2 Hz

● Envelope Delay Distortion limits expressed in micrcseumds k=)
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5. TEST REQUIRE}lEXTS l\WENOPTIOXAL COXDI~ONRG lSAPPLIED TO ACHA\%EL

A. With C-Conditioning Applied (Table X- 1)

5.0] The C-Conditioning option, when applied to VG5, VG6, VG7, VG8, VG9 and VG1O, calls for
improved Attenuation Distortion and Envelope Delay Distortion limits for these Special Access Ser-

vices. Table X (Part 1) provides these acceptance and immediate action distortion limits when C-
Conditioning is applied.

B. with Optional Improved Distortion (Table X-2)

5.02 Table X (Parts 2 and 3) provides the immediate action and acceptance limits for optional improved
Attenuation Distortion and optional improved Envelope Delay Distortion (VG5, VG6, VG7, VG8,

VG9, VG 10, and VGC). These options may be ordered separately or in combination.

C. With Data Capability Applied (Table Y)

5.03 The Data Capability option, when applied to VG6, VG7 and VG 10, calls for improved C-Notched
noise and Intermodulation Distortion limits. Table Y provides these improved limits.

D. W’ith C- and Data Capability Applied (Tables X and Y)

5.04 When both C- and Data Capability are applied (Voice-Grades 5, 7 and 10), Tables X and Y should
be followed.

E. \Yith T-Conditioning Applied (Table Z)

5.05 Table Z provides the improved distortion requirement for optional T Conditioning when applied to
Voice Grade 11.

F. Echo Control Limits - VG 1-12 and M’ATS AccessLines (Table AA)

5.06 Table AA provides the echo control immediate action and acceptance limits for Voice Grades 1
through 12.
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ENVELOPE
DELAY
DISTORTION

PARWETER

ATTENUATION
DISTORTION

TABLE X

(Part 1)

C-CONDITIONING OPTIONS

(Notes 1 and 2)

FREQUENCY BAND ACCEPTANCE IMMEDIATE ACI’ION

504 to 2804 Hz -0.5 dB to +2.5 dB -1.0 dB to +3.0 dB
304 to 3004 Hz -1.5 dB to +5.5 dB -2.0 dB to +6.0 dB

1004 to 2604 Hz 475 *W. 500 #sec.
604 to 2604 Hz 1450 psec. 1500 @cc.
504 to 2804 Hz 2950 wee. 3000 #sec.

Notes

1. C-Conditioning is available for Special Access seMces Voice Grade 5 thm 10 and VGC.

2. All fimits in dB are variations from measurements made at 1004 Hz. The ‘+” limitmeans more 10SSand the “-” means leas
lms from the reference frequency.

TABLE X

(Part 2)

IMPROVED A’ITENUATION DISTORTION

FREQUENCY BAND

404 to 2804 Hz

304 to 3004
3004 to 3204

ACCEPTANCE

-0.8 to +1.5 dB
-0.8 to +2.5 dB
-1.5 to +5.5 dB

IMMEDIATE ACTION

-1.0 to +2.0 dB
-1.0 to +3.0 dB
-2.0 to +6.0 dB

PROPRIETARY – BELLCORE AND AUTHORIZED CLIE\TS OXLY

See proprietary restrictions on title page.

57



BR 313-220-101
Issue l, July 1987

TABLE X

(Part 3)

IMPROVED ENVELOPE DELAY DISTORTION

FREQUENCY BAND ACCEPTANCE UWMEDIATE ACTION

1004 to 2604 Hz 85 wee 100 psec
804 to 2604 Hz 150 psec 200 #see
604 to 2604 Hz 250 wec 300 #see
504 to 2804 Hz 550 /Lsec 600 psec
504 to 3004 Hz 2950 psec. 3000 paw

Note These improved conditioning options are available for Special Ames SeMces Voice-Gradea 5, 6, 7, 8, 9, 10 and VGC
(customized).

TABLE Y

DATA CAPABILITY OPTION

(Notes 1,2 and 3)

PMUMETER ACCEPTANCE IMMEDIATE ACTION

LIfUIT

Signal to C-Notched 34 dB 32 dB
Noise Ratio

Intermcsdulation
Distortion R2 _~O dB R2 >38 dB

R3 _X4 dB R3 _X2 dB

Notes:

1.

2.

3.

Data Capability is available for Special Access Services Voice-Grades 6, 7, and 10 and improves C-notched noise and
intermodulation” distortion performan-ce.

Signal to C-notched noise measurements arc made using a -13 dBmO holding tone.

All limits are variations from the measurement at 1004 Hz. The “+”meansmoreImsand the “-”meanslesslossthan the
referencefrequency.
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TABLE Z

T-COIWMTIONING OPTIONS

(Notes 1 and 2)

1
PMUMJHXR FREQUENCY BAND ACCEPTANCE IR4MEDL4TE ACITON

ATTENUATION 304 to 3204 Hz -1.0 dB to +2.5 dB -1.0 dB to +2.5 dB
DISTORTION 503 to 3004 Hz -0.5 dB to +1.5 dB -0.5 dB to +1.5 dB

ENVELOPE 1004 to 2604 Hz 575 #sec. 5110 *W.
DELAY 804 to 2804 Hz ~130 #sec. 5180 p.sec.
DISTORTION

4 Notes

1. T-Ccmdltioning improves frequency rcqmnsc and envelope delay distortion. T-Conditioning is available for Special Access
services Voice Grade 11.

. 2. AU limits in dB arc variations from measurements made at 1004 Hz. Tbe “+” limit means more 10ss and the .-” means leas
10ssfrom the reference frequency.
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TABLE AA

(Sheet1 of 2)

ECHO CONTROL IMMEDIATE ACITON AND ACCEPTANCE LIMITS
FOR VOICE GRADES 1 THROUGH 12

1

ALL VOICE GRADE CIRCUITS ACCEPTANCE IMMEDIATE ACTION

MEASURED AT TERMINATE AT MEASUREMENT ERL Slu Eiu mu

(dB) W) (dB) MB)

Effective 2-wire Facility

End User 4W POT RL 5.5 3.0 5.0 2.5
2W POT Standard* ●

or 2W CO. *

End User 4W POT RL 15.0 9.0 13.0 8.0
2W POT Improved* *
or 2W CO.*

Interexchange End User ELEPL1 7.0 4.5 5.5 2.5
Carrier 2W POT
4W POT or 2W CO*

Interexchange End User ELEPL2 18 12 16 11
Carrier 2W POT or
4W POT 2 w co*

EFFECIWE4-WIREFACIHTIES

End User Interexchange RL 26 20 24 18
2W POT Carrier
or 2W CO* 4W POT

Interexchange End User ELEPL 23 16 20 14
Carrier 2W POT
4W POT or 2W CO*

● If the End User POT is a Centrex Central Office, these values apply with 2 dB pad in the circuit.
●* sel~ion of improv~ who ~ntrol limits may require additional equipment at the End User’s Premises.

PROPRIETARY – BELLCORE .AXD AUTHORIZED CLIEXTS OXLY

See proprietary restrictions on tnle page.

60



TABLE AA

(Sheet 2 of 2)

BR 313-220-101
Issue 1, July 1987

ECHO CONTROL IMMEDIATE ACTION AND ACCEPTANCE LIMITS
FOR WATS ACCESS LINES

WATS ACCESS LINES ACCEPTANCE IMMEDIATE AC1’10N

MEASURED AT TERMINATE AT MEASUREMENT ERL SRL ERL SRL

(dB) (dB) (dB) (dB)

EFFECXWE 2 WIRE FACILITY II
End User 2W co RL 5.5 3
2W POT Standard* ●

End User 2W co RL 14 7
2W POT Improved* *

5

13

2.5

6

~19 1215 9
Folbuing aredeiinitio moftermme dinthi stable

ELEPL = Equal Level Echo Path Loss CO - Central Office
RL - Return Loss POT = Point of Termination

ERL - Echo Return Loss 2W -2 Wire
SRL = Singing Return Loss 4W = 4 Wire
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